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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium to which a method for super- 
resolving/reproducing CAD is adapted by using a super- 
resolving/reproducing film capable of increasing the 
extinction coefficient by light irradiation. 
SOLUTION: A transparent substrate 1 usable also as a 
recording layer, the super-resolving/reproducing film 2 
the extinction coefficient of which can be selectively 
increased by irradiating with the light of the amount 
exceeding the prescribed threshold value, a laminated 
interference layer 1 1 and a reflection film 5 are 
laminated successively to obtain this optical recording 
medium. This optical recording medium is constituted so 
that a region to be irradiated with the light of the 
amount exceeding the threshold value can be made to 
be an optical opening and the light reflected only from 
this region is detected to read the recorded information. 
When the film 2 is a signal layer, this region becomes an 
optical mask since the reflectance is lowered and the 

detection of the light reflected only from this region is difficult. But this region can be made to 
be the optical opening by providing the layer 11 to perform multiple reflection and multiple 
interference. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A recording layer. 

A super-resolution-reproducing film to which an extinction coefficient becomes large selectively 
by reflecting layer with which irradiation light is irradiated via this recording layer, and the optical 
exposure of quantity which is formed in said irradiation light side of said reflecting layer at least. 
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and exceeds a predetermined threshold. 

It is the optical recording medium provided with the above, and is formed in the irradiation light 
side at least to said reflecting layer, and a lamination interference layer which has a multiple 
echo, a high refractive index layer which carries out multiple interference, and a low refractive 
index layer for incident light of said irradiation light and catoptric light by said reflecting layer is 
provided. 

[Claim 2]The optical recording medium according to claim 1, wherein said lamination interference 
layer is the layered product of three or more layers by which a high refractive index layer and a 
low refractive index layer were laminated one by one. 

[Claim 3]The optical recording medium according to claim 2 using said super-resolution- 
reproducing film also [ layer / in said high refractive index layer and said low refractive index 
layer / at least one ]. 

[Claim 4]The optical recording medium according to claim 2 characterized by thickness of said 
high refractive index layer and a low refractive index layer being lambda/4 substantially when 
wavelength of said irradiation light is set to lambda. 

[Claim 5]. Make substantially into the maximum reflectance of an optical recording medium to 
irradiation light which exceeds said threshold between said reflecting layer and said lamination 
interference layer. Or the optical recording medium possessing an optical matching layer by 
which thickness control was carried out so that reflectance of an optical recording medium to 
irradiation light below said threshold might be substantially made into the minimum according to 
claim 1. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical recording medium using the super- 
resolution-reproducing film in which an optical recording medium is started, especially the 
catoptric light of a field narrower than the light diameter of irradiation light is obtained. 
[0002] 

[Description of the Prior Art] Optical disk memory which performs reproduction of information, or 
record and reproduction by the exposure of an optical beam is put in practical use by various 
files, such as a sound, a picture, and computer data, as memory storage which has large scale 
nature, rapid access nature, and medium portability. 
The development continues to be expected. 

[0003]As densification art of an optical disc, the short wavelength formation of the gas laser for 
original recording cutting, the short wavelength formation of the semiconductor laser which is a 
light source of operation, high-numerical-aperture-izing of an object lens, and sheet metal- 
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ization of the optical disc are considered. In a recordable optical disc, there are various 
approaches, such as mark length record and land groove recordings. The super-resolution- 
reproducing art using a medium film is proposed as art in which the effect of the densification of 
an optical disc is large, although super resolution art has been proposed as art peculiar to - 
magneto-optical disc at the beginning, the trial with which a ROM disk also provides and carries 
out super resolution reproducing of the super-resolution-reproducing film from which the 
transmissivity of light changes with the exposures of regenerated light to the regenerated light 
exposure side to a recording layer after that is reported. Thus, super-resolution-reproducing art 
was understood that it can apply to all the optical discs, such as a magneto-optical disc, CD- 
ROM, CD-R, WORM, and a phase change type optical recording medium. 

[0004]The super-resolution-reproducing film proposed with the conventional super-resolution- 
reproducing art is divided roughly into a heat mode method and a photon mode method. By a 
heat mode method, a super-resolution-reproducing film is made to generate a phase transition 
etc. with heating by regenerated light exposure, and an optical opening with high transmissivity is 
formed. The shape of this optical opening becomes thie same as that of the constant 
temperature line of a super^resolution-reproducing film. By a photon mode method, a 
photochromic material is used as a super-resolution-reproducing film, An electron is excited 
froin a ground level from an optical exposure to a short-life excitation state, and the 
photochromic material using coloring or the decolorizatioh by regenerated light exposure reveals 
change of light absorption characteristics by changing to very long-life metastable excitation 
level, and being further, caught from excitation level. Therefore, it is necessary to carry out 
deexcitation of the electron caught by metastable excitation level to a ground state for 
reproducing repeatedly, and to close the once formed optical opening. There is also an example 
using the semiconductor continuation film or semiconductor particulate dispersion film which 
used absorption saturation phenomena as a super-resolution-reproducing film of a photon mode 
method. When an optical dose exceeds a predetermined threshold, the transmissivity of the 
material itself increases such super-resolution-reproducihg materials. That is, it has the 
characteristic that an extinction coefficient decreases. 

[0005]That is, since light transmittance of a field with many optical doses (optical opening part) 
is made high and light transmittance of a field with few optical doses (optical mask part) is made 
low, the difference of the luminous intensity which penetrates an optical opening part, and the 
luminous intensity which penetrates an optical mask part can be enlarged. 

[0006]On the other hand, when using the change to a developing state from a discoloring state 
with materials, such as KBr. CuBr, RbBr. CuCI. etc. which cause two-photon absorption, or the 
material in which photochromism and thermochromism are shown, and an optical dose exceeds a 
predetermined threshold, an extinction coefficient increases. 

[0007]For example, when an optical exposure is carried out using the ordinary laser beam, using 
this material as a super-resolution-reproducing film, the center section of the optical irradiation 
area where irradiation light intensity is high turns into an optical mask part, and the neighborhood 
of an optical irradiation area end where irradiation light intensity is low serves as an optical 
opening. Therefore, enlarging intensity difference of the transmitted light of a super-resolution- 
reproducing film cannot use the field where irradiation light intensity is strong for reading of 
information difficult. 

[0008]namely, the optical exposure exceeding a threshold — an extinction coefficient — the 
light spot center section where irradiation light intensity is strong did not become an optical 
opening, but the material which becomes large had the problem that efficiency for light utilization 
fell. 
[0009] 

[Problem(s) to be Solved by the Invention]As mentioned above, when it irradiated with the light 
exceeding a predetermined threshold and the material which an extinction coefficient increases 
was used as a super-resolution-reproducing film, in order to make into an optical mask part the 
field where irradiation light intensity is strong, there was a problem that efficiency for light 
utilization fell. 

[0010]In view of such a problem, it succeeds in this invention, and it is a thing. 
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It is providing the optical recording medium which can read the information on the field where 
the irradiation light intensity in an optical irradiation area is high by the optical exposure 
exceeding the purpose, using the material in which an extinction coefHcient becomes large as a 
super-resolution-reproducing film. 

[0011] 

[Means for Solving the Problem]A reflecting layer by which irradiation light is irradiated with an 
optical recording medium of this invention via a recording layer and this recording layer. Are a 
super-resolution-reproducing film to which an extinction coefficient becomes large selectively by 
the optical exposure of quantity which is formed in said irradiation light side of said reflecting 
layer at least, and exceeds a predetermined threshold an optical recording medium to provide, 
and within an irradiation light spot to an optical recording medium, In an optical recording medium 
with which a field exceeding said threshold differs in reflectance of an optical recording medium 
from a field below said threshold. It is formed in the irradiation light side at least to said 
reflecting layer, and a lamination interference layer which has a multiple echo, a high refractive 
index layer which carries out multiple interference, and a low refractive index layer for incident 
light of said irradiation light and catoptric light by said reflecting layer is provided. 
[0012]. Namely, since an absorptivity will increase in a field with many optical doses if a super- 
resolution-reproducing (rate of light reflex and light transmittance generally decrease since 
absorptivity increases) film which an extinction coefficient increases by the optical exposure 
exceeding a predetermined threshold is used by a monolayer, reduce light transmittance and a 
rate of a light reflex. Only a field where light which exceeds a predetermined threshold on a 
reflecting layer in an optical recording medium which laminated a recording layer, a lamination 
interference layer, and a super-resolution-reproducing film was irradiated found out that 
reflectance of an optical recording medium increased. 

[001 3] According to the optical recording medium of such this invention, a field which irradiates 
with light exceeding a predetermined threshold can be made into a field where reflectance is 
high, and utilization efficiency of light can be raised. 

[0014]According to the optical recording medium of this invention, it becomes possible to 
enlarge a reflectance difference of a field (it is hereafter called an optical opening part) where 
reflectance of an optical recording medium is high, and a field (it is hereafter called an optical 
mask part) where a rate of a light reflex is low. and problems, such as a reading error, are 
reduced. 

[0015]As for said lamination interference layer, it is desirable for a high refractive index layer and 
a low refractive index layer to be the layered products of three or more layers laminated one by 
one. 

[0016]Namely, a high refractive index layer / low refractive index layer / high refractive index 
layer / low refractive index layer ... Laminating order, or a low refractive index layer / high 
refractive index layer / low refractive index layer / high refractive index layer ... It laminates by 
laminating order and an effect mentioned above becomes remarkable by increasing a multiple 
echo and an opportunity to interfere more. 

[001 7]A high refractive index layer is a layer with a high refractive index relatively to a ****** 
interference layer, and a low refractive index layer refers to a layer with a low refractive index 
relatively to a ****** interference layer. 

[0018]Said super-resolution-reproducing film can be used also [ layer / in said high refractive . 
index layer and said low refractive index layer / at least one ]. 

[001 9]A high refractive index layer of a lamination interference layer which consists of a low 
refractive index layer/a high refractive index layer is adjoined. It is also possible to use a super- 
resolution-reproducing film as a part of lamination interference layer by forming a super- 
resolution-reproducing film whose refractive index is smaller than this high refractive index layer, 
or adjoining a low refractive index layer and forming a super-resolution-reproducing film with a 
bigger refractive index than this low refractive index layer. 

[0020]An optical matching layer by which thickness control was carried out so that reflectance 
of an optical recording medium to irradiation light which exceeds said threshold between said 
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reflecting layer and said lamination interference layer might be substantially made into the 
maximum or reflectance of an optical recording medium to irradiation light below said threshold 
might be substantially made into the minimum can be provided. 

[0021 ]A rate of a light reflex of an optical opening part turns into the greatest reflectance, or an 
optical recording medium of this invention adjusts lamination so that a rate of a light reflex of an 
optical mask part may serve as the minimum, and to enlarjge intensity difference of catoptric 
light of an optical mask part and an optical opening part is desired. A rate of a light reflex of an 
optical opening part may not serve as the maximum with thickness of a super-resolution- 
reproducing film, a refractive index, or a refractive index or reflectance of a transparent 
substrate that are provided if needed. A layer which consists of material with a predetermined 
refractive index is arranged between a reflection film and a lamination interference layer, and it 
becomes possible to adjust so that a rate of a light reflex of an optical opening part may serve 
as the maximum by controlling the thickness. 

[0022]As for an extinction coefficient of a super-resolution-reproducing film used for this 
invention, a refractive index refers to real part of a complex index of refraction for an imaginary 
part of a complex index of refraction. 
[0023] 

[Embodiment of the Invention]An example of the sectional view of the optical recording medium 
in connection with this invention is shown in drawing 1 . 

[0024]In the optical recording medium of drawing 1 . the lamination interference layer 11, the 
super-resolution-reproducing film 4, and the reflection film 5 in which the low refractive index 
layer 2 and the two or more layers high refractive index layer 3 were laminated one by one are 
formed one by one on the optical disk substrate 1 from which recorded information serves as a 
recording layer formed as a pit. In the example of drawing 1 , the low refractive index layer 2 and 
3 sets of high refractive index layers 3 are laminated. 

[0025] Next the reflectance characteristics of an optical recording medium when the extinction 
coefficient of the super-resolution-reproducing film concerning this . invention changes are 
explained. 

[0026] Drawing 2 is a figure showing the relation of the irradiation light wavelength and 
reflectance of the optical recording medium of this invention. 

[0027] First, in drawing 2 , as for a super-resolution-reproducing film, an extinction coefficient (it 
is hereafter called an early extinction coefficient) in case the refractive index 2.3 (the change by 
irradiation light is nothing) and irradiation light are below a threshold uses 0. The lamination 
interference layer of six layers used SiOg as a low refractive index layer which was explained by 

drawing 1 , and using ZnS as a high refractive index layer is used, When each thickness is 68.3 nm 
and 42.7 nm and a laser beam with a wavelength of 410 nm is used as irradiation light, the 
thickness of the super-resolution-reproducing film has been 73.5 nm so that the reflectance in 
early stages of an optical recording medium may serve as the minimum. 

[0028]The reflectance of an optical recording medium when such an optical recording medium is 
irradiated with the irradiation light below a predetermined threshold (the refractive index 2.3 of a 
super-resolution-reprpducing film, extinction coefficient 0), and irradiation light exceed a 
predetermined threshold, and drawing 2 shows the calculation result of reflectance when the 
extinction coefficient of a super-resolution-reproducing film changes to 0.1, 0.2, or 0.5. 
[0029]The reflectance difference of the time of the extinction coefficient of a super-resolution- 
reproducing film being an early refractive index and the time of exceeding a predetermined 
threshold and an extinction coefficient changing is shown in drawing 3 . 
[0030]By about 410 nm of irradiation light, it turns out that reflectance increases as an 
extinction coefficient becomes large, so that clearly from drawing 2 . Namely, the extinction 
coefficient of a super-resolution-reproducing film increases in the optical irradiation area 
exceeding a predetermined threshold. The rate of a light reflex of an optical recording medium 
increases, only the field serves as an optical opening part, and it turns out that the refiectance 
of an optical recording medium serves as an optical mask part small in the optical irradiation area 
below the predetermined threshold whose super-resolution-reproducing film continues being an 
early extinction coefficient. 
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[0031]Thus, reflectances increasing with the increase in the extinction coefficient of a super- 
resolution-reproducing film is having provided the lamination interference layer, and it is because 
irradiation light carried out the multiple echo and carried out multiple interference within the 
optical recording medium. 

[00321 Drawing 3 shows that the reflectance difference of an optical opening part and an optical 
mask part becomes large as the rate of change of an extinction coefficient becomes large. 
[0033] Next, the super-resolution-reproducing art using such an optical recording medium is 
explained. 

[00341 Drawing 4 is a mimetic diagram of the optical recording medium seen from the optical 
direction of radiation for explaining super-resolution-reproducing art. 
[0035]Along with the track Tl, T2, and T3, the record section 42 is formed in the optical 
recording medium 41 with the predetermined pitch, and the recorded information on each track 
is read to it by scanning the track T1, the track T2, and track T3 for regenerated light 
sequentially, respectively. 

[0036] Drawing 4 is a drawing when a laser beam etc. are used and it irradiates with regenerated 
light, and shows the light spot of the regenerated tight to the track T2 by S. In the optical 
recording medium which does not possess a super-resolution-reproducing film, if the record 
section is formed in the pitch smaller than a light spot diameter in order to receive catoptric 
light from the same field as light spot S, recorded information cannot be read in light spot at two 
or more record sections 42 and accuracy. 

[0037]When the laser beam which serves as an optical dose in which only the neighborhood of 
the central part of light spot S exceeds a predetermined threshold in the optical recording 
medium of this invention, for example is used. The field where the reflectance of an optical 
recording medium becomes high, the optical opening A narrower than light spot S is formed, and 
the light below a threshold predetermined [ in light spot ] is irradiated only with the optical 
irradiation area exceeding a predetermined threshold is set to optical mask M with low 
reflectance. As a result, a light spot S twist is also enabled to read the record section only 
within the narrow optical opening A, and it also enables a light spot S twist to read correctly the 
recorded information in which the record section was formed in the narrow pitch. 
[0038]On the other hand for comparison, there was no lamination interference layer with the 
composition of drawing 2 , in the optical recording medium with which only the super-resolution- 
reproducing film and the reflection film were formed, the reflectance in each wavelength when 
the extinction coefficient of a super-resolution-reproducing film changes from 0 to 0.1, 0.2, and 
0.5 was shown in drawing 9 , and the amount of reflectance changes was shown in drawing 10 . 
However, the thickness of the super-resolution-reproducing film was 73,5 nm so that the rate of 
a light reflex might serve as the minimum, when a super-resolution-reproducing film was an early 
extinction coefficient. 

[0039] As shown in drawing 9 and 10, when there is no laminated structure of a low refractive 
index layer and a high refractive index layer, it turns out that reflectance falls with the increase 
in an extinction coefficient. 

[0040]The super resolution reproducing using this recording medium is explained using drawing 

11. . 

[0041 ][ near / strong / the central part of an optical beam ], the extinction coefficient of a 
super-resolution-reproducing film becomes large, an absorptivity increases, the reflectance of an 
optical recording medium falls, and optical mask M is formed near the central part of light spot S. 
Near the boundary region of light spot S, since the extinction coefficient is small, reflectance 
becomes large and the optical opening A is formed. 

[0042]Namely, since the reflectance of the fleld which has the low reflectance of a field with 
much irradiation light quantity, and little irradiation light quantity is high, A possibility that the 
intensity difference of the catoptric light of optical mask M and the optical opening A becomes 
small, and two or more record sections 1 02 are included in the optical opening part A becomes 
high, and there is a possibility that the reading error of recorded information may arise. 
[0043]By the optical exposure exceeding a predetermined threshold as mentioned above, 
selectively, an extinction coefficient is the material which becomes large and, generally, as for 
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the super-resolution-reproducing film concerning this invention, the thing of a heat mode system 
and a photon mode system is known. 

[0044]With the super-resolution-reproducing film of a heat mode systerh, only the portion which 
exceeds a threshold with heating by optical beam exposure is selectively generated for a phase 
transition etc.. and an extinction coefficient is changed. For example, thermochromic materials, 
such as phase change materials, such as GeSbTe of a chalcogen system and AglnSbTe, a 
BIANSURON system, and a spiropyran. etc. are mentioned. 

[0045]That for which the super-resolution-reproducing film of a photon mode system used 
coloring or decolorization, for example by optical exposures, such as a photochromic material, is 
mentioned. An electron excites a photochromic material from regulation ranking from an optical 
exposure to a short-life excitation state, and a refractive index is selectively changed by 
changing to very long--life metastable excitation level, and being further, caught from excitation 
level. Specifically, a PIROBENZO pyran series molecule, a fulgide system molecule, a diaryl 
ethene system molecule, a cyclophane system molecule, azobenzene. etc. are mentioned. A 
semiconductor, a semiconductor particulate dispersion film. etc. from which an optical constant 
changes with absorption saturation are mentioned. A semiconductor, a semiconductor particulate 
dispersion film, etc. from which an extinction coefficient changes with absorption saturation are 
mentioned. 

[0046]Since the lamination interference layer concerning this invention makes cross protection 
take out. it is desirable to use thickness of optical film thickness lambda / 4 substantially to 
irradiation light, such as regenerated light. It is desirable to take the large refractive index 
difference of an adjoining high refractive index layer and a low refractive index layer. Specifically 
SiOg and aluminum203, Zr02, What is necessary is just to use sulfides, such as nitrides, such as 

fluorides, such as oxides, such as TiOg and Zr02. MgFg, and CaFg. AIN. and SigN^, and ZnS, or 

those mixtures. 

[0047]In the lamination interference layer which laminated the layer from which a refractive 
index differs, the high refractive index layer which constitutes the lamination interference layer 
concerning this invention, or a low refractive index layer refers to the layer which consists of 
material of a high refractive index or a low refractive index relatively to As the 

combination, as a high refractive index layer, for example. Zr02, Ti02. ZnS. ZnS-Si02, etc. can 

be used for MgF2, CaF2, SiOg, and aluminum203. Na3aluminum2Fg, etc. as a low refractive index 

layer. 

[0048]A lamination interference layer laminates a high refractive index layer and a low refractive 
index layer one by one, and as for this number of laminations, although, it is desirable to consider 
it as five layers - about eight layers. However, depending on the laminating order and the 
refractive index of a high refractive index layer and a low refractive index layer, even if it is 
except this, the reflectance of a recording medium increases with the increase in an extinction 
coefficient. In the optical recording medium shown in drawing 1 . the reflectance difference at the 
time of using the super-resoiution-reproducing film from which an extinction coefficient changes 
with optical exposures to 0.5 from 0 about the lamination interference layer from which the 
number of laminations differs is shown in drawing 5 a. Here, even if four layers are laminated in 
order of a low refractive index layer, a high refractive index layer, a high refractive index layer, 
and a low refractive index layer and an extinction coefficient increases to 0.5, compared with the 
time of an extinction coefficient being 0, reflectance is low, but in six layers and eight layers, 
compared with the time of an extinction coefficient being 0, reflectance is high, and an optical 
opening can be formed. Compared with the time of the number of laminations being [ an 
extinction coefficient ] 0 in ten layers, reflectance becomes low. On the other hand, the 
lamination of drawing 1 shows a reflectance difference when a lamination interference layer uses 
the super-resolution-reproducing film from which an extinction coefficient changes with optical 
exposures to 0.5 from 0 about the lamination interference layer from which the number of 
laminations differs in the composition which laminated from the substrate side in order of the 
high refractive index layer/low refractive index layer to drawing 5 b. In this case, even if it 
changes the number of laminations from four layers to ten layers, compared with the time of an 
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extinction coefficient being 0, reflectance becomes high, but a reflectance difference is the 
largest at the time of six layers. Thus, the optimal number of laminations is decided by the 
laminating order of a high refractive index layer and a low refractive index layer, and the 
refractive index of each class. In the case of which, it is desirable for the reflectance in a set 
wavelength in case an extinction coefficient is 0 to be 20% or less, and it is more desirable as 
reflectance is small. 

[0049]In order to increase the number of laminations of a lamination interference layer, it is also 
possible to operate said super-resolution-reproducing film as a part of lamination interference 
layer. For example, the super-resolution-reproducing film which consists of material whose 
refractive index is smaller than it when the layer which adjoins, forms a lamination interference 
layer and a super-resolution-reproducing film, and adjoins a super-resolution-reproducing film is 
a high refractive index layer. What is necessary is just to form the super-resolution-reproducing 
film which consists of material with a bigger refractive index than it. when the layer which adjoins 
a super-resolution-reproducing film is a low refractive index layer. 

[0050]As shown in drawinE 1 . the recording layer concerning this invention Polycarbonate, 
polymethylmethacrylate. May form suitable layers, such as an optical disk substrate which 
consists of glass etc., may form a pit, and, For example, phase change materials, such as a 
germanium-Sb-Te system and an Ag-In-Sb-Te system, etc. are used as a recording layer, this 
recording layer is irradiated with an optical beam, and recorded information may be created by 
changing some of those optical properties. 

[0051] As for the reflecting layer concerning this invention, it is preferred to carry out total 
internal reflection of the light irradiated via the recording layer, lamination interference layer, and 
super-resolution-reproducing film which were mentioned above, For example, it is desirable to 
use aluminum alloys, such as aluminum and aluminum-Cr, aluminum-Ti, and alumihum-Mo, Au, 
Ag, Cu, etc. as the layer which has not less than 50-nm average thickness. 

[0052]In the optical recording medium shown in drawing 1 . by adjusting the thickness of a sliper- 
resolution-reproducing film, adjusted the reflectance of the optical mask part of an optical 
recording medium so that it might become the minimum, but. An optical matching layer is formed 
between an interference layer and a reflection film, and by adjusting the refractive index and 
thickness of this optical matching layer, even if it makes a super-resolution^reproducing film into 
any value, reflectance of the optical mask part of an optical recording medium can be made into 
the minimum. The refractive index and thickness of an optical matching layer may be adjusted so 
that the reflectance of the optical opening part of an optical recording medium may serve as the 
maximum. 

[0053]The modification of an optical recording medium which was mentioned above is shown in 
drawing 6 , . 

[0054]In drawing 6 . the super-resolution-reproducing film 4 is formed on the lamination 
interference layer 1 1 of six layer systems by which the low refractive index layer 2 and the high 
refractive index layer 3 were laminated one by one on the optical disk substrate 1 which consists 
of transparent substrates, and the lamination interference layer 11, This super-resolution- 
reproducing film is formed from the material of the refractive index lower than an adjoining high 
refractive index layer. On the super-resolution-reproducing film, the recording layer 9, the 
optical matching layer 10, and the reflection film 5 which consist of phase change materials are 
laminated one by one. 

[0055]Since an extinction coefficient can use the field where light intensity is strong as an 
optical opening using the super-resolution-reproducing film which becomes large by the optical 
exposure exceeding a predetermined threshold according to the optical recording medium of this 
invention as mentioned above, an optical recording medium with high efficiency for light 
utilization is obtained. 

[0056]Although the reproduction art of the optical recording medium using a super resolution re- 
film was explained, the optical recording medium of this invention can also form a record section 
smaller than light spot with the same art. 
[0057] 

[Example]Hereafter, the example of this invention is described with, reference to drawings. 
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[0058]The lamination of example 1 this example laminates PC (polycarbonate) board / lamination 
interference layer / super-resolution-reproducing film / reflection film one by one. A lamination 
interference layer is the structure laminated six layers one by one from the PC board side in 
order of the low refractive index layer and the high refractive index layer. 
[0059]The pit sequence as length with same length of 0.2 micrometer - 0.6 micrometer, width 
0.3um. and interval is formed in the PC board according to the track, respectively. A reproducing 
wave length is 413 nm. The refractive indicees of a low refractive index layer and a high 
refractive index layer are 1 .5 and 2.4, respectively, and thickness is the thickness, 68.8 nm of low 
refractive index layers, and 43.0 nm of high refractive index layers by which optical film thickness 
is equivalent to lambda/4. The extinction coefficient of 2.3 and the first stage of the refractive 
index of a super-resolution-reproducing film is 0.05. 

[0060]The thickness of the super-resolution-reproducing film has been 73.5 nm so that 
reflectance may serve as the minimum in the initial state with which regenerated light is not 
irradiated. If regenerated light is irradiated with this super-resolution-reproducing film, an 
extinction coefficient will change to 0.3. The thickness is 50 nm, using AITi in a reflection film. 
[0061] As a comparative example, except that there was no lamination interference layer, the 
disk of the same composition as Example 1 was produced. 

[0062]The pit length dependency of CNR was measured by the playback evaluator which used 
the Kr"*" gas laser as the light source for the disk of Example 1 and the comparative example. 
However, they are a reproducing wave length of 413 nm of a reproduction evaluator. and 1 mW of 
reproduction power. The result was shown in drawing 7 . 

[0063]When pit length is as long as 0.4 micrometers or more, the comparative example of CNR 
without a super-resolution-reproducing film is larger but so that drawing 7 mav show, and if pit 
length becomes shorter than 0.4 micrometer, CNR will decrease rapidly. This is because 
sufficient super resolution effect is not acquired. 

[0064]On the other hand, the disk of this example is maintaining high CNR, even if pit length 
becomes short with 0.2 micrometer. From the above thing, it has checked that a multilayer 
dielectric had an effect in the improvement in the characteristic of a super-resolution- 
reproducing film. 

[0065]The lamination of example 2 this example is a PC board / lamination interference layer / 
low refractive index layer / super-resolution-reproducing film / matching layer / reflection film. 
A lamination interference layer is the structure which is the order of a low refractive index layer 
and a high refractive index layer, and was laminated four layers one by one from the PC board 
side. The pit sequence as length with same length of 0.2 micrometer - 0.6 micrometer, width 
0.3um, and interval is formed in the PC board, respectively. A reproducing wave length is 413 nm. 
The refractive indicees of a low refractive index layer and a high refractive index layer are 1.5 
and 2.4, respectively, and thickness is the thickness, 68.6 nm of low refractive index layers, and 
43.0 nm of high refractive index layers by which optical film thickness is equivalent to lambda/4. 
The extinction coefficient of 2.3 and the first stage of the refractive index of a super-resolution- 
reproducing film is 0.05, and the thickness is the thickness by which **** thickness is equivalent 
to lambda/4, and 44.9 nm. If regenerated light is irradiated with this super-resolution- 
reproducing film, an extinction coefficient will change to 0.3. 

[0066]AIN was used for the matching layer. The refractive index of AIN is 1.8. The thickness of 
the matching layer has been 100 nm so that reflectance may serve as the minimum in the initial 
state with which regenerated light is not irradiated. The thickness is 50 nm, using AITi in a 
reflection flim. 

[0067]The same measurement as Example 1 was performed, and the effect of the approximately 
said appearance was checked as Example 1 . 

[0068]The lamination of example 3 this example is the same lamination as Example 1. However, 
the refractive index of a super-resolution-reproducing film is [ the extinction coefficient of 2.25 
and the first stage ] 0.05. 

[0069]As for this super-resolution-reproducing film, in a refractive index, 2.3 extinction 
coefficients change with the exposures of regenerated light to 0.25. The same measurement as 
Example 1 was performed, and the same effect as abbreviation was checked. 
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[0070]The lamination of example 4 this example is a PC board / lamination interference layer / 
super-resolution-reproducing film / matching layer / recording layer / interference layer / 
reflection film. A lamination interference layer is the laminated structure laminated six layers one 
by one from the PC board side in order of the low refractive index layer and the high refractive 
index layer. 

[0071]That is, a recording layer is the same composition as Example 1 except 
germanium2Sb2Te5. 20 nm, and an interference layer being ZnS-Si02 and 40 nm. 

[0072]The disk which does not have a lamination interference layer as a comparative example 
was produced. 

[0073]The recording/reproduction wavelength of 413 nm estimated the **** rec/play student 
characteristic using the optical disc of this example and a comparative example. 6 m/s and a 
record power level were set as 9 mW, and the elimination power level was set as 4 mW, and while 
mark length changed the mark interval by overwrite mode in a 0.3-micrometer recording mark, it 
recorded with single frequency. 

[0074]Under the present circumstances, the recording compensation which divides a recording 
pulse in order to prevent the influence of thermal interference was applied. 

[0075]It played about the optical disc recorded as mentioned above. When it was set as 1 mW of 
reproduction power, the high density recording characteristic which reproduced the track with 
which mark intervals differ was evaluated. This result is shown in drawing 8 . 
[0076]In the optical disc of a comparative example, the influence of intersymbol interference has 
a strong mark interval at less than 0.3 micrometer, and CNR is falling. Since the cross talk from 
an adjacent track is also large, the level of CNR does not become so high even when the mark 
interval on a track is long. On the other hand, by the disk of this example, at least 0.15 
micrometer of mark intervals can be reproduced by high CNR. In order not to be influenced at all 
by a cross talk, CNR when a mark interval is longer than 0.15 micrometer is also higher than a 
comparative example. 
[0077] 

[Effect of the Invention] Even if it uses a super-resolution-reproducing film which an extinction 
coefficient increases by optical exposure in laminating a low refractive index layer and a high 
refractive index layer, the super high resolution reproduction method of CAD cain be performed, 
and the recording mark of a ** mark pitch and a narrow track pitch can be reproduced by a high 
resolution. The material which can be adapted for a super resolution film can be opened. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]T he sectional view showing an example of the optical recording medium of this 
invention. 

[Drawing 2] The figure showing the relation of the irradiation light wavelength and reflectance of 
the optical recording medium of this invention. 



JP-A-2001 -273679 



11/14 V? 



[Drawing 3] The figure showing the reflectance difference of the time of the extinction coefficient 
of a super-resolution-reproducing film being an early refractive index, and the time of exceeding 
a predetermined threshold and an extinction coefficient changing. 
FDrawing 4] The figure for explaining super-resolution-reproducing art. 

[Drawing 5]T he figure showing the reflectance difference of the optical recording medium by the 
difference in the number of laminations of a lamination interference layer. 

[Drawing 63T he figure showing the modification of the optical recording medium of this invention. 

[Drawing 7] The figure showing the pit length dependency of ****** CNR in the optical recording 
medium of the example of this invention. 

[Drawing 8] The figure showing the mark interval dependency of CNR in the optical recording 
medium of the example of this invention. 

[Drawing 9]T he figure showing reflectance when the extinction coefficient of the super- 
resolution-reproducing film of the optical recording medium with which only the super- 
resolution-reproducing film and the reflection film were formed changes. 
[Drawing 10]T he figure showing the amount of reflectance changes of drawing 9 . 
[Drawing 1 1] The figure for explaining the super-resolution-reproducing art in an optical recording 
medium without a lamination interference layer. 
[Description of Notations] 

1 ... Substrate 

2 ... Super-resolution-reproducing film 

3 ••• *****5fC5(C5jC3jC5jC 

4 ... High refractive index layer 

5 ... Reflection film 

1 1 ... Laminated constitution 
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[Drawing 2] 
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